Introduction
Migration has become a major political and social concern in West European societies [1, 2] . Apart from two other countries, Switzerland has with 21.2% the highest rates of migrants among the general population in West Europe (Luxembourg 36.6%; Liechtenstein 34.3%), followed by Germany with 8.9% and Austria with 8.7%, respectively [3] . The origin of the migrants, however, is specific for every host country: Unlike in Britain and in the Netherlands, where for example most migrants come from their former colonies, migrants in other countries mainly originate from Europe or Africa.
Since Ødegård's landmark study in the 1930s, migration is recognised as a risk factor for mental disorders [2, 4] . Only in the last decade has psychiatry expanded its attention to migration as there are reports of increased rates of mental illness, e.g., schizophrenia and other psychotic disorders, among migrants and more recently among refugees and asylum seekers [2, 5, 6] . In this context, several studies on utilisation of mental health services were conducted [7, 8] . They reported that migrants are more likely to view services as inappropriate to their needs and are, therefore, likely to have longer duration of untreated illness and more adverse patterns of introduction to these services [2, 9] .
Research on immigrants, however, has several limitations so far: first, interpretation of differences in the use of health systems with respect to the native population is often difficult, in particular if relevant confounders, such as the prevalence of psychiatric disorders, are not adequately considered. Social class affiliation might account for differential service utilisation in immigrants and natives, too, since socioeconomic status is a factor well known to affect access to mental health care [10] [11] [12] [13] . Second, immigrants are either regarded as one homogenous group or research focused on one specific, mainly the most important immigrant group, thus neglecting other migrant populations in a given country. Third, little is known about what inpatient treatment for migrants consists of, how discharge for these people is planned and what the longer-term outcomes after discharge from inpatient treatment are. Finally, studies are usually based on the evaluation of one particular in-or outpatient institution mainly in urban areas [14] [15] [16] [17] [18] .
To overcome some of these limitations we conducted a case-control study based on a sample representative for a catchment area of 1.2 m population. In a previous investigation we examined the care inception rates of immigrants and compared psychiatric diagnoses and socio-demographic characteristics with the respective data of the native population [19] . The present study aims at comparing service utilisation variables of immigrants and natives with comparable psychiatric diagnoses. In particular, we wanted to address similarities or differences in
• referral to psychiatric inpatient treatment;
• the therapies and treatment measures during hospitalisation as well as discharge; and • utilisation of inpatient mental health services by immigrants over an extended period.
We hypothesised different utilisation patterns of mental health services in immigrants. In case of significant between group differences, we wanted to explore whether differences are specific to particular immigrant groups.
Subjects and methods j The register
Patients were traced using the central psychiatric register, which covers all mental health services in the Canton of Zurich/Switzerland, a catchment area of about 1.2 m people. Since all hospitals are legally mandated to report psychiatric admissions and discharges to the register, all inpatient episodes within this catchment area are recorded.
The database contains detailed information about diagnostic, treatment-related and socio-demographic characteristics including the patients' country of origin and type of residence permit. Hospital physicians in charge of the respective patient are responsible for the documentation. Data are collected in a standardised form. Completion of forms and consistency of information is regularly monitored. Data, therefore, are almost complete and can be regarded as reliable. First admissions were distinguished from readmissions by means of computerised record linkage on the basis of 18 defined match criteria. The method of this record linkage is described in detail elsewhere [20] .
j Sample
For the present analysis we considered all patients aged 18 years and over, residing in the Swiss Canton of Zurich, who had been admitted to one of the psychiatric hospitals between January 1, 1995 and December 31, 2001, a total of 28,204 subjects.
The study group comprises all immigrants within this sampling frame (n = 4826 patients; 17.1%). The control group consists of an equal number of Swiss patients. Control subjects were individually matched for age (in 5-year intervals), gender and ICD-10 diagnosis [21] . Clinical diagnoses at the time of discharge were used. The next Swiss patient fulfilling the match criteria following each foreign case was selected as a control.
Of the 4826 consecutively referred immigrants, 1454 (30.1%) were admitted more than once (control group: 45.5%). For the present analysis of treatment data, all first inpatient episodes within the time interval studied were used. 4019 (84.0%) of the immigrant group had not been admitted previously (control group: 77.5%).
j Country of origin
In the present study the term 'immigrant' is defined as any foreign person according to the Swiss law on citizenship. People who are not born or naturalised in Switzerland were classified according to their country of origin. As most countries are represented only by few patients, all immigrants (with noted nationality) were grouped into six categories which were considered to reflect a rough geographical breakdown: Foreign nationals coming from South Europe (including Spain, Greece, Italy, Portugal), West and North Europe (Austria, Belgium, Germany, Denmark, France, Great Britain, Ireland, Liechtenstein, Luxemburg, The Netherlands, Finland, Greenland, Iceland, Norway, Sweden), former Yugoslavia (Albania, Bosnia-Herzegovina, Croatia, Macedonia, Slovenia, Yugoslavia), Turkey, East Europe (Bulgaria, Czech Republic, Hungary, Poland, Romania, Slovakia, Estonia, Latvia, Lithuania, Moldavia, Russia, Belarus, Ukraine), and 'Other countries' (all countries not represented by the five prior groups). In 93 patients (1.9%) the country of origin was unknown.
j Social class
In order to account for effects due to socioeconomic status, a composite index was built based on four sociodemographic variables: 'Educational level' (ranging from 0, no diploma to 3, secondary/higher education), 'employment situation' (0, no employment to 2, fulltime job), 'job position' (1, unskilled workers to 3, executives) and 'source of income' (0, social welfare benefits or 1, occupation). In order to obtain a proxy of social class affiliation for all patients, missing values in each of these variables were substituted by gender-and country-specific mean values. The resulting social class index ranged between 0 and 9 with higher values indicating higher socioeconomic status.
j Service utilisation variables
Measures analysed in this study include the number of previous admissions (first vs. readmission, life-time), the type of referral (emergency vs. regular) and the legal basis of admission (voluntary vs. compulsory). Furthermore, all records were analysed with respect to a variety of therapeutic measures the patients had received during their inpatient stay including compulsory measures (compulsory medication; seclusion).
Variables assessed at discharge comprise the discharge situation (i.e., regular discharge, discharge against medical advise, absconding from the ward etc.) and planned aftercare. For all patients, length of hospital stay (index episode) was computed.
We also examined several longitudinal characteristics of the further course of psychiatric treatment: For those patients with further admissions, the interval between discharge and readmission was computed, and the number of admissions within the study period and the total time as inpatient (in days) were calculated. Finally, the percentage of time spent in psychiatric hospitals was determined by dividing the number of days spent in psychiatric hospitals by the number of person-days from the time of admission to December 31, 2001 . Because the distribution of the longitudinal characteristics was extremely skewed, these measures were log 10 -transformed to normalise the distribution. The log 10 -transformed measures were used for further statistical analyses; only for descriptive information, we additionally refer to the non-transformed median values.
j Statistics
Service utilisation variables of immigrants and natives were compared by Wilcoxon rank-sum tests (ordinal scaled variables) and McNemar tests (categorial variables). In case of significant between-group differences, we examined post hoc subgroups of immigrants (by country of origin), comparing them to the respective matched controls.
In order to examine the longitudinal outcome measures (length of hospital stay; interval to readmission; total time as inpatient; percentage of total time as inpatient) more thoroughly, mixed linear model analysis was applied in order to take account of correlations between measurements (case-control matching; observations thus are not independent [22]). We therefore fitted the matched sets at random, thus controlling for effects of gender, age and diagnosis. 'Country of origin' was fitted as fixed effect. The residual maximum likelihood (REML) estimation method was applied. For each of the longitudinal outcome measures, three models were calculated: In the first model, beyond the random effect, only effects of 'country of origin' were included. In the second model, effects of 'country of origin' were estimated while adjusting for effects of 'social class' (Table 3 ; Fig. 3 ). In a third model, interaction effects were fitted additionally (data on request from the first author). There was no significant interaction effect of 'country of origin' and 'social class' suggesting that the influence of social class is not significantly different for the levels of 'country of origin'. Model statistics thus are reported only on Model 1 and 2.
Since we were interested in more robust effects only, a-level was fixed at 0.01 (two-tailed). Statistical analyses were carried out using the SPSS 11.5 software package and the SAS V8 procedure PROC MIXED.
Results j The sample of foreign inpatients
Most of the foreigners included in the study came from South Europe (27.3%) and former Yugoslavia (20.9%). The category 'other countries' (20.3%) comprises people mainly originating from Africa, and Middle and Far East countries. 16.2% were from West or North Europe. Of the 4826 foreign patients, 60.0% were settled residents. Asylum seekers made up only 11.9%, short-term residents 11.6% of the sample (unknown 16.4%). Table 1 lists the characteristics of the sample (i.e., variables used for matching; study and control group thus have a comparable distribution in terms of age, gender, diagnosis).
A significantly higher proportion of the immigrants were married or cohabiting (as opposed to single and separated, widowed; P < 0.001; marginal homogeneity test). Only 33.2% among the immigrant group was employed, but 41.7% of the control group (P < 0.001; McNemar test). There was no significant difference between the two groups regarding the patients' place of residence (urban as opposed to rural) at admission. Sociodemographic characteristics of natives and immigrants by country of origin are detailed elsewhere [19] . With a mean value of 4.36 (SD 1.72) the socioeconomic status of immigrants was significantly lower than that of the Swiss control group (4.98, SD 1.73; t = )18.29, P < 0.001).
j Measures at admission Figure 1 shows types of referral to inpatient treatment. Similarly to the control group, most of the immigrants were referred by psychiatrists in office practice or community mental health care (31.8%; controls: 30.7%). In particular immigrants from Turkey (36.9%), Yugoslavia (34.7%) and 'other countries' (36.1%) used this way of referral to inpatient treatment at relatively high rates.
Every fifth patient was referred by a general practitioner (22.8%; controls: 21.6%). It is noteworthy that the proportion of inpatient admissions initiated by the patients themselves was by far lower in foreign nationals (15.4%), compared to Swiss controls (23.7%). Among immigrants from Yugoslavia, East Europe and 'other countries' the respective rates are 10% and lower. On the other hand, in immigrants inpatient treatment was more often initiated by general hospitals (15.3%) and legal authorities (4.9%) than in natives (11.5%; 1.8%). It should be mentioned though, that there is also a high number of patients in both groups for whom pathways to inpatient care cannot be retraced.
Emergency referral was more frequent among immigrants, compared to controls, as was the case for compulsory admission (Table 2) . High rates of compulsorily admitted patients were found in particular among immigrants from former Yugoslavia (43.4%), East Europe (51.6%) and more distant 'other countries' (54.9%).
j Inpatient treatment
Regarding treatment during the inpatient stay, available therapies like psychotherapy, ergo-, physiotherapy as well as support by social workers were less often provided to immigrants, compared to the control group. Subgroup comparisons show that this applies in particular to patients from former Yugoslavia (39.8%) and 'other countries' (32.7%) who re-ceived significantly less psychotherapy, and those from East Europe (39.6%) and 'other countries' (36.4%) who used less ergo-, or physiotherapy, compared to their matched controls.
No significant differences were seen regarding provision of pharmacotherapy, vocational training and occupational therapy. Compulsory measures during inpatient treatment, too, were applied at comparable rates.
j Discharge from hospital
Immigrants spent significantly shorter time in the hospital (on average 19 days; controls: 23 days). Rates of patients discharged against medical advice were comparable in both groups. For nearly all patients a referral after inpatient care was planned. Figure 2 shows that the highest number of immigrants were referred to a general practitioner (GP 25.1%; controls 20.2%), whereas in the Swiss control group referral to a psychiatrist in office practice ranked first (28.7%; immigrants: 23.7%). A comparison of immigrants from different countries, however, reveals quite specific patterns of referral: e.g., one out of three Turkish patients (33.9%) was referred to a psychiatrist in office practice at discharge, what is an even higher rate than in Swiss patients, whereas for only one of five patients from East Europe (20.1%) this type of referral after inpatient care was found. Patients from East Europe were primarily referred to the GP (27.8%), those from more distant 'other countries' to community mental health teams (CMH 29.5%).
j Longitudinal measures
In immigrants, a significant smaller number of psychiatric readmissions was found within the 7-year period, compared to control subjects: Less than one third of the immigrant group was readmitted to psychiatric treatment, whereas this applies to virtually every other Swiss patient (Table 2) . Subgroup comparisons showed significantly fewer readmissions in all immigrant subgroups.
Analysis of the longitudinal outcome measures further revealed significant effects of 'country of origin' on the length of hospital stay (index episode) as well as on the total time in inpatient treatment (in terms of the absolute number of days and the total percentage of time spent as an inpatient at psychiatric hospitals) indicating all in all longer hospital stays in native patients (Table 3) . These effects still remain statistically significant after controlling for effects of 'social class'.
When comparing the diverse countries of origin to Swiss control patients, significant contrasts were found for all immigrant groups regarding the total percentage of time spent as inpatients. Only for 'West/ North Europeans' total time in inpatient treatment (absolute number of days) was not different to that of Swiss patients. Compared to Swiss patients, length of Figure 3 gives the mean differences (Least Squares Means and confidence intervals of LSM) for all immigrant groups from the Swiss control group for these measures. No statistical significant 'country' effect was found regarding the 'interval to readmission'.
Discussion
In the present study inpatient care was analysed in a sample of immigrants consecutively referred to psychiatric hospitals of a catchment area. The findings point to an underutilisation of psychiatric inpatient services among immigrants in terms of fewer psychiatric hospitalisations, shorter inpatient stay and partly lower use of treatment measures during inpatient stay, compared to natives.
j Limitations and strengths
Before discussing the relevance of these findings, some methodological issues should be considered. The most relevant differences between this study and others are the design, the period of time and the catchment area considered. The applied case-control design balances immigrants and native patients in terms of psychiatric diagnosis, gender and age, whereas other studies compare patients who were hospitalised in the same period of time. Because the sampling frame was the same for immigrants and indigenous people, we can assume structural equality of the two study groups. Furthermore, the study covers an extensive period of time. This resulted in a substantial sample size, thus, increasing the reliability of these results. Moreover, it allows an analysis of inpatient care from a longitudinal perspective. Finally, data of the present analysis are not restricted to a single service, but based on an entire mixed urbanrural catchment area. Thus, selection bias, for instance due to a heavily burdened service or an urban sample is avoided. A limitation of the study, however, is that with its focus on inpatient treatment it does not give a total care perspective for immigrants, nor does it analyse the quality of inpatient care provided to them. Moreover, we cannot exclude referral bias. Selection may have occurred due to different help-seeking patterns among immigrants, selective admission thresholds or dissimilar disengagement from psychiatric services [15, 23] . We can exclude, however, selective effects of social system factors. Since for every individual residing in Switzerland health insurance is compulsory, data are not biased by a limited access to the mental health service system, nor are there restrictions for foreign nationals due to their legal status.
In contrast to other studies that are confined to one single immigrant group [17, 24, 25] , our focus was not on a selected nationality, but included all foreign people in inpatient treatment. In order to group the different nationalities for analysis, we categorised them according to a rough geographical classification. This differentiation refers to the patients 'nominal' citizenship, not to ethnic origins, what must be considered when comparing our findings to those of other studies. the longitudinal course, immigrants spent less time in psychiatric hospitals during the 7-year observation period (in terms of number of days as well as percentage of total inpatient time). These inequalities of inpatient service use cannot be attributed merely to social class differences, even if social class on its own had a significant effect on service use. But even after accounting for social class differences, significant effects still remain indicating that foreign nationals spend shorter time as inpatients than Swiss patients of same age, gender and with comparable psychiatric disorders.
It could be conjectured that a lower rate of rehospitalisation among immigrants could be explained by the fact that immigrants would send an ill member of the family back to the home country for treatment. This, however, is not likely, at least amongst settled residents who have lived in the country already for a long time (administrative minimum: 5 years) as well as in asylum seekers who have not the possibility to return. For both groups which make up the majority of our immigrant sample (72%) it is also not to be assumed that they spend a good part of the year in their home countries. The fact that mainly immigrant groups originating from more distant countries are affected challenges this view, too.
Our analysis furthermore reveals that immigrants only partly receive same therapeutic measures during inpatient treatment, compared to other patients. This suggests that not only in outpatient settings [26, 27] , but also in inpatient treatment is the use of more specialised services such as psycho-, ergo-and physiotherapy lower in immigrants, as compared to natives. Therapies such as pharmacotherapy, vocational training or occupational therapy were as often provided to them as to other patients. The same applies to compulsory medication or seclusion. Strikingly, the latter are measures for which verbal skills are necessary to a far lower degree. It is well-known that effective psychotherapeutic intervention for ethnic minorities in a cross-cultural setting is a great challenge for mental health services [28] . Considering that verbal skills are a crucial determinant in psychiatric treatment, these data might mirror these difficulties.
Regarding the number of inpatient admissions among immigrants, results of previous studies are conflicting indicating the same relative admission risk for the indigenous and immigrant population [29, 30] , lower [24, 31] , as well as higher admission rates [32] . Regarding the length of hospitalisation most studies did not find a difference between immigrants and the national majority [29, 30, 33, 34] , but also longer length of stay has been reported for immigrants [35] .
As an explanation for these variations in findings, several factors should be kept in mind: among others, local social system factors, the immigrants' cultural distance to the recipient societies as well as their understanding of the health system of the host society. These are likely to be associated with their access to and use of psychiatric services [12, 36] . Moreover, the composition of any one ethnic group varies across diverse studies. Therefore, it has been questioned as to what extent useful cross-national generalisations can be drawn in relation to mental health service utilisation [30] . It is worth noting, however, that in Switzerland, mental health care does not suffer from insufficient resources [37] . E.g. in the Canton of Zurich, the rate of psychiatric inpatient beds is about 1.4/1000 population. Compared to the situation in other countries, the mental health care system must be regarded as well equipped. This raises the issue whether psychiatric services are optimally structured to meet the needs of immigrants with severe mental illness.
j Differences between various immigrant groups
The composition of immigrants in this study mirrors very well that of foreign nationals in this country. When comparing immigrant groups from different countries of origin, we become aware of some noteworthy distinctive features regarding psychiatric service use: Immigrants from West and North European countries are in many respects comparable to Swiss inpatients (but different to other nationals), for example, as regards admission rates, emergency and compulsory admission, but also the use of inpatient treatment measures. Likewise, immigrants from West, North and South European countries have similar referral pathways. Other immigrants are admitted less frequently as self-referrals, but are more often referred by psychiatrists in office practice or in a community mental health service. Finally, differences are discovered in long-term measures where a similar pattern of service use can be found among immigrants from Turkey, East Europe and more distant 'other countries', whereas West and North Europeans, again, do not differ from native patients.
We can only speculate about the reasons for these differences across foreign nationals which obviously cannot be reduced to socioeconomic affiliation. They may reflect the various levels of acculturation in the host country. Immigrants who are poorly integrated have different patterns of behaviour in case of mental distress. Apart from their better embedding in traditional social support networks, which helps them deal with psychological problems without the need to take professional advice, they may be relatively unfamiliar with or adopt a more reserved attitude towards local mental health care facilities [32] .
Differences in the utilisation of psychiatric services also might be associated with specific attitudes of the host society towards various ethnic groups. The lack of cultural sensitivity in service providers might negatively influence the contact to mental health services [25] . This in turn leads to a progressive alienation from psychiatric services that results to more compulsory and emergency admissions over time [14, [38] [39] [40] [41] . It is likely that immigrants from North and West European countries as 'cultural neighbours' meet to a far lower extent with communication difficulties and lack of understanding. These may play a more important role in immigrants from Turkey, East Europe and more distant countries (Africa, Middle and Far East countries) due to their cultural and ethnic differences to our society. Further research is certainly needed to clarify the causes of differences in service utilisation between immigrants of different countries of origin and to understand more thoroughly the impact of culture-specific factors on access, utilisation and outcome of psychiatric treatment.
Conclusions
So far, the results of this study clearly point to an underutilisation of inpatient facilities among immigrants with mental disorders compared to the Swiss control group, and to disadvantages in psychiatric inpatient care. Immigrants, however, are not a homogenous group. Our data suggest that inequalities of mental health service use are especially pronounced in those immigrants originating from societies more distant to our country.
